Active nonaromatic intermediates in the conversion of steroidal estrogens into catechol estrogens.
A mechanism is proposed for mixed-function oxidase-catalyzed formation of the catechol estrogens 2-hydroxy- and 4-hydroxyestradiol from estradiol. This mechanism involves nonaromatic epoxyenones as intermediates. The isomeric 1 alpha,2 alpha-epoxy-17 beta-hydroxyestr-4-en-3-one and 1 beta,2 beta-epoxy-17 beta-hydroxyestr-4-en-3-one (the latter as its 17-acetate) were synthesized from 17 beta-hydroxy-5 alpha-estran-3-one. The isomeric 4 alpha,5 alpha-epoxy-17 beta-hydroxyestr-1-en-3-one and 4 beta,5 beta-epoxy-17 beta-hydroxyestr-1-en-3-one were prepared from 19-nortestosterone. From incubations of [6,7-3H]estradiol with microsomes from MCF-7 human breast cancer cells, which principally catalyze the formation of 2-hydroxyestradiol from estradiol, we were able to isolate a 3H-labeled product with the chromatographic properties of 1 beta, 2 beta-epoxy-17 beta-hydroxyestr-4-en-3-one (as its 17-acetate). The soluble protein fraction of homogenates of rat liver, which is devoid of estrogen 2-/4-hydroxylase activity, has been shown to catalyze the formation of 2- and 4-hydroxyestradiol from the 1 alpha,2 alpha-epoxide and from the 4 alpha,5 alpha- and 4 beta,5 beta-epoxides, respectively. We suggest that these results taken together strongly support a role for epoxyenones as intermediates in the formation of catechol estrogens.